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PRELTMINARY FROJECT: ALUINUM GRONZE FABRICATION

Q . i Technical, National-Economic, and Plant-Economic Expertise

!
! i To date, the German Democratic Republic and the Peoples Democracies had not

?gone‘ into the production of aluminum bropze, bronze paint, or pyrotechnic powder.

Therefore, it became necessary to import the materials from West Germany or
from the countries of the West.

If such fabrication could take place in the German Democratic Republic, con-.
siderable savings in foreign exchange, time, and administrative work could be pos-
sible, disrogarding the fact that this would make the German Democratic Republic
independent of arbitrary measures by foreign countries or Western States.

Since the Cerman Domocratic Republic has sufficient stockpiles of aluminum

and aluminum scrap (bars, sheets, foils, powder, etc.) and since the machinery
and equipment required for the fabrication of alunminum bronze or pyrotechnic powder
can readily be produced here, such a fabrication would be valuable in all respects
from the national-economic as well as from the technical viewpoint.
To test the process and the production in a pilot plant, the following machin-
ery would be required:
1 automatic shears for sheet cutting
"1 cleaning tumbler
1 six-hammer mill for coarse crushing (flaking)
1 flake screen tumbler for graéin{;
1 sixteen-hammer mill fox: pulverizing
1 copper screen tumbler for grading by particle size
2 polishing machines for buffing
(For pyrotechnic powder, no polisher is nceded)
With such a pilot plant, about 200 kg aluminum powder for paint or pyrotechnics

O : | , STP%T'
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i “| Feonld Yo - produced within ono work weok, uai.ng three ehi!‘ts. The percentage of the

T

powdcr in the Linished alma:\:nm bronze would be about 100-125 gm for each kilogram
; of paint. A more detailed description of the process and equipment is given below,
o “The pilot plant, with certain fire precautions, could be coordinated with an
T o:d.st.ing mint factory or else :Lnshalled in newly erected buildings. The most
. suitable location, from the manufacturing viewpoint, for the buildings and eqaipment

is shown in the attached schedules.

F‘abrication Flow Sheet

(See Drawing 70-9-001)

In principle, the fabrication of aluminum bronze for paint, because of the
dirty manufacture, is done separately from that for pyrotechnical purposes although
type and design of the equipment are the sarme.

Three types of basic material for the fabrication of aluxminum bronze are
availavle, namely:

Aluninun bars
Aluminum scrap in the form of sheets, up to a maxirum of 2 ma
Aluninunm foils.

The fabrication processes are laid ocut accordingly.

1) Alunimm Bars ) T

The approximate dimensions of the bars-are 400 rm length, 50 mm width, and

50 mm height; however, these sizes are not binding. The bars are melted in a
standard smelting furnace, the liquid material is cast in casting machines in the”

form of gheets of about 1/2 zm.and then cui on automatic shears into small- pieces

FLEN

,” of about 80 X 100 mm area max. Then, the material is fed to a six-hammer mill
18
“”where it is crushed to flakes under addition of a small amount of stearins. The

fla.}fea are sorted accordi.ng to size in a wire-screen tumbler. The large particlcs

.l-lwuv-“.,... bermws mamamen wiw

au:e ret.urned to the si_x-hamer mill for recmahing, while the small particles are
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-4 fed to the sixtecn-h'mmcr m.ln where they are pulvorized undor admixture of a amall

‘amount. of stearin. From here, tho material is passed to the copper screen tu:r.‘:ler,

'

i i g AL L e

'where tho rroduct is graded as to finencss.
. Up to this point, the process for producing pyrotechnic powders is the saze
) excopt for an ad=ixture of powdered charcoal to both harmer mills.
For the production of aluminuzm paint, the graded powder is passed to the polish-
ing mill where the required gloas is produced under addition of szall amounts of
olive o0il and stearin.

Then, the material is forwarded to the packing and shipping unit.

2) Alwaims Serao

The aluminun scrap is used in the form of sheets of a maximm thickness of
2 m. The pieces can have any form or size and are cut on the above-mentioned
autozatic shears. The further fabrication process is exactly as described under 1),

except that a burnishing i)l is installed in front of the polishing mill.

3) Alumimo Foils

As starting material, alumimum foil is used in this case. This foil is crushed

in a foil shredder and otherwise is processed exactly as described above.

Dyplanations of the Entire Uait, +h Characteristics for the Process

{See Ground Plan 70-9-002 to 005)
‘The total area of a factory site for the fabrication of alimimm bronZe and
pyrotechnic powder encloses about 163 ;-.2. Tne fabrication roocs are subdivided

into three groups, depending on the type of fabrication. The largest percentege

of products required is alemimm lacq';:er and pyrotechnic powder.

The buildings are arranged in accordance with the produci’,ion flow, as shoWwn

“in the sketch 70—9-002.

The sp‘cial bullding contains dressing rooms and washroocs with shower facili-
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‘ ties for men and wwen, and also houses the cafeteria and'toilets.

Tho connecting buildings contain the smelting furnace and the casting equip-

M ment as well as the.automatic shears and the cleaning tusbler. Thie building com-

plex also includes atorage aheds for altminum bars and other scrap as wéll as for
the coal required for heating and ‘hot-water makeup. .

The actual productioen rooms, because of the danger of oxplosion, are arranged
_individually. For the same reason, the electric motors for the t{'un.smiss;on drives
are housed in closed roowms. The walls of the buildings are solid, while the roofs
(as specilied for rooz=s housing cxplos‘ves), are of a light-weight construction.

In all other points, the specifications of the UYY $6 for the fabrication of alums-
imuzm bronze rust be observed.

Groups of three buildings each are provided for the hamzer mills, copper
screen tucblers, and polishing mills.

Each hammer-zill building is equipped with two 16-hazzer mills and two 6-
hazmer mills in addition to a screen tuzbler for flaking. The rooms for the copper
screen tuzblers contain four such michines with various rmesh size, while the rooms
for the polishing machines contain six machines.

The burnishing i:achine is adjacent to the shipping rooms; only one zachine
js erected. This building contains an attachment used as drying room where the
alu...inum powder or the bronze is dried by electric heaters at pre:‘icribed tempera-

) tures. The shipping shed has a buil'b-on ramp so that the [illed metal d:‘-uns can
be loaded directly on the ‘trucks. )

With the above-described equipnen't, about 4.5 tons can be fabricated per month
in three ‘shifts; Ir .the sta;rting raterial in this ‘department is aluminum scrap or

. foil, two female and two me.ale operators are oc‘cupied for 24 hrs. If the ;tarting
B paterial is alwimm bars, two male operators more are needed per shift.

The total rgquiremopt of electric power for {1luminating and driving purposes

as well as far heating is about 30 kw.
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Deacrintion of Machinery

1) Smelting Furnace and Testing Machine

sy en s e SEES T

These can be purchased in qtandurd designs and therefore have not been sketched

aop’n‘ately.

2) Automatic Shears

The automatic shears are not sketched separately since they can be purchased
on the open market in cozmercial designs and can be obtained at any time. The

water-level cycle is about 80 per minute, and the power requirement i about 3-L hp-

3) Cleaning Tusbler (Sketch 70-9-008)

In general, this pachinc is used for freeing the tfxlu;inu:: scrap froa adhering

oils and dirt, before further processings.

7he pachine comprises rainly a sheet-metal tumdbler of 1.10 = diameter and
1.80 = length, equipped with a contirnuous sixed shaft used for driving and guided
{n two bearings at the outside. The Jacket of the tumbler is provided with a
closeable flap for £111ing and emptying the goods and is perforated over its entire
circunference with holes of about 2 @3 diazeter. Dry wood shavings are charged
together with the alumimum scrap, to ensure proper cleaning of the material. The

so}led sawdust: drops through the perforations on rotating the tuxbler. The rota-

,tion'period per chargé 1is about 3/A hr and the rotational speed is about 1O T, a8t

a power requirement of approx. 1.5 hp.

L) Foil Shredder (Sketch 70-9-007)

The foil shredder is used for shredding aluminum foil to prepare them for

further processing ir the six-hammer mill. This will considerably shorten the
processing pericd in this machine.
. In principle, the foil shredder consists of four U-iron NP 16 stands, support~

ing-the two tumblers. The tumblers have a2 diameter of about 280 mm and a length

of -approx. €00 mm. The tumblers are provided with staggered teeth over their cir-

. N

5

STAT .
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ROt

» ensaging with a aorrnted tlaf.‘iron at.x'ip at’ the “center ‘of the machino,

] S T)w alunimm foil charged into the_ mchine is entrained in this manner and

_hredded in the toothed flat iron atrip, the .goods drop on a chute below the tumb-

TYers ¢ nnd ‘then t.mvel into a container inst.allod ‘next to the machine, which can be

emptied when rcquired. The foils are fed to the machine by hand through a hopper.

. 'l'ho tumblers are driven by two cogwheels attached to the shaft extension. The ro-

tational speed of the tumblers is about 200 rpm, at a power requireczent of approd-
imtaly 2 hp.

The six-hazmer mill is used for producing so-called flakes from aluminum scrap
ior foils.

The stand of the machine consists of four U-irons NP 16 of about 2,20 m length,

"t .-interconnected by three bracers and screwed, at the base, to a rectangular oak beam

1

2. - of about 375 rm height and 450 == thickness.
Wood is used to prevent the vibration and bouncing of the pots which the ram-
mers contact with considerable force. The rammers, which are combined in pairs,

]

*-~aroc guided in the lower and upper bracers so that they are free to move up and
—

"—3domma.rd. The bearing caps are so arranged that they can be adjusted. The stroke
"f*“takes place over cam disks that are keyed to a shaft. The shaft itself is-supported
- .

“9«3011 the fo'ur U-iron stands. The cam disk produces a torsion of the. rammer; in this

4

**Emnner, a bolt mserted right in front of the rammer base stirs the serap in the
i pot and throws it downward, so that.tho rammer itself hita compact material. The
5“’“ c&n disk rolls along a hamer—hoist ring, attached to tl"e rammer shaft, thus 1ift:i.ng
Sy bqs woll as turning the ramner. ’

: ~To fill a.nd empty the pots, the rammora nmust be stopped individually for short
' periods of time Thia is done by a locking lever with a toothed reed, which is.

H

T move by“hand*and thus- permita the-cam- diak tec 4dle. These-locking leverswarc»«-- -

U, . e e s me v
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The poba, cént.aining the gooda to be! proccused are mado of “cast steel and are
attached to tho wooden machine base by ncanu of two pointed stecel bolts. Screws
cannot. bo used because of possible loosening due to. vibrvations.The potu are provided:

. \dth .covers to-prevent dust from formixig..”g The number o!‘ strokes “of the Tammers is

about 80 per minute, at a power requircmnt of approx. 2 hp.

- j
6) Screen Turbler for Flaking (Sketch 70-9-011)

. ! .
This machine has the function to sort the material coming from the six-hammer
“-mi]l. The tumbler consists of a wooden box of about 3.20 m length, 1.25 &= height,

.

szand 0.8 m width which, at the same time, forms the stand. At the inside, thiz box

EG.:lsis subdivided into three compartments and is provided at its upper part with a two-
22 ..Epart hinged flap, while the lower front side carries three additional hinged flaps.
24 :;The upper flap is used for inserting the screen tumbler, while the sorted material
26. ..is discharged through the front flaps. The inside of the box carries a cylindrical
"iifjtdr\m, permanently screwed to a continuous shaft and consisting of three wheel disks
which are covered on all sides with stretched wire netting. The wire netting, in
accordance with the compartments, has various mesh sizes that permit the grading.
The finest mesh is at the inlet end of the drum, followed by the next coarser mesh.
The screen tumbler does not protrude into the last compartment of the box where the

{coarse flakes, passed through the perforated bottom of the last wheel disk, accum-~

late and are then returned to the six-hamer mill for further crushing. The shaft
sof the tumbler is supported at both tront ,ends o!‘ the box. .
: The flakes are charged into the screen tumbler through a hopper attached to
mthe outgide of the box front. The discha.xf:ged and sorted flakes are further crushed

~fand divided. on. the sixteen-hammer mi.]Jf ;

.

The rotational speed of the screen tt;xmbler is about ‘40 rpm, at a power re-

_quiremant of approx. 0.5 hp. ) ‘
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PUrDOso- of- this. machine 4o. ¢ pulverise-the flakos discharged from-the
screen tuzblén,' P '

. The stand of the machine consists of ;'threo columns of gray cast iron which are |
0 i

TN e e s+ e e« e A s e e a st e e e e

screwed to the cast machine base, The to;?{s of the threo columns-are interconnscted °

by ‘axcaat bracer, containing the bearing shells for the hammer guide. The pots for
the material to be pulverized are screwed to the machine base, with one pot intended

for rour hamrers each, This means that the hazmers are arranged in four groups of

four hammers each.

g run along the hammer-

a4 "‘ih'oist rings. The can disks are rigidly keyed to two shafts, supported by the col-
% ~ums, The shafts are driven by a pulley over cogwheols,

?&."j Stopping the harmers, as in the six-har=er nill, is done by locking levers with

10 "frecd disks. These levers are hinged to the cover of the upper bearing guide. The

(;’ ) ﬂ:;‘shart of the hammer is provided at its upper end with a locking ring which engages
- 1 ¢—?the reed disk of the locking lever. The lower end is provided with an exchangeable
3s_ pmpact head, which s conically attacheqd.,

35‘»:—3! The cast-steel pot, screwed to the machine base, is equipped at its upper end
w"'}dth stuffing boxes for the hammer guides as well as with covers to prevent dust
‘zh:.fomation. The back of the Pot is provided with one take-off nipple for each pot,
44"fthrough vhich the powdered rcaterial is suc!ked to the silo over an exhaust fan, In
i5 2 ‘di\‘.lion, the pot can be discharged at tho: front side thirough a hinged door. ‘This
»153';@60:' 1 provided w¥ith a_slanted charging ifhp which a;:rvea

§
g H
H

orial to drop back to its original spot. At the point of the pot, struck by |

e o e s,

the impact head of the ha.qsnarl, {_B’Brfﬁce-}fardenedni_r}ie_rt_g}at'e_is shrink-fitted;

s v a5 L S
1

!

8

|
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%

iort plnte is pushed out by a long mandrel
coment 13 requirod. For this purpose, the|

TR

~Ths Tate ox ucrike:m !

S ,8) Copber: Soraon ﬁmbler with Screening B

Tbo copper acreen tunbler 1is used fo

_1016 size, The mode of operation is simil,

In this unit, tho stand censists of

_jend by three hinged flaps of different si
_|is provided with three wooden dravers 1in|

box stand, a conical COPPSr screen tumble;

und bares ror the mandrel,

px_(Skotch v/ Onn and 1
[ greding the pulverized matorial by parti-
pr to that of the flaking tumbler Ho, 6,

h large wooden box, closed at its uppor
£e. The lower front side of the box stand
pd with zinc sheots, Within thig wooden

r rotates on a contimuus, long shaft,

rotatably supported on both frant ends oi‘, the stand, The tumbler consists of three
hexsgonal wooden spoked disks which are provided at their extreme ends with wooden

tv:ln etrips, The coppor=wire netting is
tire circumferonco of the tumbler and is
sizes, vith the finest mish (about 70 me
followed by the next larger mesh, The

vhich the first two correspond in length
t\mblor; The coarsest powder drops into

the tunbler doés not protrude,

The aluminun and bronze powders are

and attached to the upper drive side, Th.ia hopper feeda the powvder to an adjuatab
regulator vhich controls the amount of the sereened pouder, This regulator come

Jrises two thin diaks of sheet zinc, prov

; Tha lower of these disks can be staggored
...:vm_'ying the size of the a]_it and, cons

Itre:tc}md between the strips over the ep-

roved on, The netting has various mesh
per cmz) et the front of the tumbler,
stand contains three cocpartrents of
the pertaining sector of the screen
the last (smallor) compartment into which

charged through a hopper, 1ined with zinc
dded with rediel longitudina slits,

vith respoct to the upper disk, ‘tus
tly, the screened amount ‘of powder,
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'Thq r tation or theso diaka agitates the pouder in the hopper so that tha povder

: drops by gravity through “thé slits and ¢ eannot stick to the 3ides. The powdex' reachea
theﬂinsido of the tumbler through a duct, | ‘in entrained by the conical screen tumbler
and is thus graded. The powdor dropping through the screen'tuzbler accumlates in

(
Ty
k
i
H
§
s
)

the dravnrs in accordance with the particle size and is withdrawn from there from
time to time. The coarSer powder, collected in the last smaller drawer, is returned
to the sixtean.-hamor mil)l for further processing. .

" The rotational speed of the tumbler is about 50 rpm, at a power requirezent of

approx. 1.5 hp.

2@&9) Cyclone Unit with Charging Device (Sketch No.70-9-016

20—~ - The fine aluminum dust, created during operation of the sixteen-hammer nill

et

and suspended within the ;;ota, mst be rezoved in a closed duct in order to safe-
guard the operators. This is done by a cyclone unit, driven by exhaust fans, which
removes the dust through the studs at the back of the pots in the sixteen-hazmer
34::::111 ard conducts the dust through a collsctor line into the next building where
35‘:the copper screen tumbler is installed. The end of the exhaust line terminates in
wa false attic of this building in a filter bag woven of tight canvas which is per-
meable to air but not to dust. From the filter bag, the dust drops through a riser '
ox't zinc or alumdnm.n piping, over an adjustable hood, into the upper part of the
atand for the copper screen tunbler, into a sheet-zinc trough installed there. Frog
~ithis trough, the material is fed over va_ne"s %o the ‘,hopper .of the gopﬁer s::reen_, t\mb—-;
Wler ‘itsalr. Th;z hood is slideable to ;n-mi'ent dust formation, as far as possible,

7 during di..charge of the rigser into the metal trough. In the -exhaust £ube as vell

Ire flap i3 installed shorthr below the

This~ f;np‘;closes" either-of-the-two-tubes-—;
- - . ]

i

‘,8"81“_.8: the ‘emmvfan*muatwfbe-stc'ppedw*
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:Jand the fiifer bag as woll as tho waste pipo must be properly empticd l;yh"c&;;ﬁng:

_,.,__w__Bocau..o of tho danger of explosion, thc filter bags are mounted in the above-

:‘mentionod false floor of the attic. For this reason, the walls of this falm_: floor

E

iare made of ight-weight material (laninatod cardboard, sandwich steets, ctc). In

e,

ol addition, the driving motor for the oxhaust fan must be mounted outside the building

.ifor the same reason.

" 10) Burnishing ¥achine (Sketch 70-9-017)
. The burnisher is. used for preparing the powder, discharged from the copper
_sereen tuzbler, as dry pigment for special pm'po‘ses.
The machine consists of a stand with six pedestals which are braced over six
..-. struts made of angle iron. A round wooden plate of about 1.65 m diameter within
“thia stand carries a smooth bed stone on the same diameter, made of hard ‘dusb—n‘ee
stone. Along the circumference of the wooden disk and of the bed stone a beveled
“.rim is attached whose upper edge protrudes about £0-100 mm beyond the bed stone.
...;The wooden plate and bed stone both are provided with a bore at their center of
3 ‘»;about 75 ma diameter and are pushed over a shaft journal. The lower end of this
journal is rotatably cupported in the stand on 2 thrust ball bearing. The small
-’:Iinterspaces *,etween the bed st .e and the rim on the one hand and the shaft journal
31":-3:on tho other hand are filled out with a thin cement slurry. A large cogwheel is
""ﬁiscrmd horizontally to the lower side of the wooden plate, driven by an electric
42 motcr (.*.nstalled next to the stand of the machinc) over a bevel gear. The outer
’“-—« circumforence of the stand is provided with three clamping bolts along which a

6. Jthree-bar cross can be displaced up and downward, using the bolts as guides. The

4i{three~-bar cross carries three conical, uniformly distri&utcd; stone rollers which i

¥0—tare rotatahly erranged. The axle bolts of‘ the rollers are guided in s‘crew bolts

5%~ which, in turn, are scrowed into the arms, of the three-bar cross.

M*“""‘“‘“The'vertical—diaphcmnt of the three-bar cross and thus of- bhe~roller—syetem

56 :l’ttukes-“plzce“wer a-screw-type spindle

1

a0
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Uy three yokoa. A hand vhesl io used for ;shifting the tpindles or the rollers, by
nzcausing the scrow-type spindle to contact the head of the shaft journal in the bed
‘stone. When the rollers are in their upper position, the machine can be dischargeds;
.. 1n ‘the opposite case, the three conical rollers are entrained by the friction pro-
ducod during the rotation of the bed stone.
As a result of this arrangement, the aluminum powder or bronze powder, mixed
with water and gun arabic and spread over the bed plate, is crurbled and slurried
by the motion of the stone and rollers. After running for o few hours, the wachine

i{s stopped and emptied by flushing with water. The removed material is carefully

washed with water which causes a powdered maas, to settle to the bottom by gravity

after a short time. Then, the supernatant contaminated water is carefully decanted.
The settled powder slurry is dried by heat of a certain temperature in cardboard
boxes, in a separate small room and is then fed to the polishing machine.

The rotational speed is about 20 rm at a power consumption of approx. 2 hp.

11) Polishing lachine (Sketeh 70~9-018)

O As indicated by the naze, the machine serves for palishing and burnishing the

powdcr.
The stand comprises a rectangular wooden box of about 1 m length, 0.5 n width,

) and 0.35 m height. The box centains one drawer 1ined with zinc. A sheet metal
‘ drun of about 0. 5 n diameter and 1.0 m length is screwed to the upper side of the
62 box on two front walls raised on small feot. This drum is cquipped at its upper

44 'and lower end with a charging or hinged flap; the lower flap is operated by means

"'ij,ot a lever so that it will open through its own weight as soon as the spring bolt

-
‘of the locking device is pulled away.

The tumbler jacket is provided along jts circumference, at distances of
jabout 15 mm, with grooves which are 6 m wide, 3.5m high, and 15 m long. The

i mterial“o!’ the-jacket is commercial blac‘( sheet iron of about 2 mm thickness.

G0 L irsm o ity
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i \?igt\-ﬂ\tho 't:umi'aib;, “two 3-bar crosses {spoked wheels) of cant iron rotate on

-
i

e

=

5
=

N conti.nuws shaft which is supported at both front ends outsicoe the drum.and,
‘maki.ng the arrangement dust-tight, is oquipped with stuffing boxes.- Thesc spoked

”whcels ara provided with head pleces along their circumforence, to wﬂicht;'o —supcr-

‘,» posed wooden strips are ‘serowed with a countersunk scrow bolt. The upper strip,
‘ i facing the inside drum wall, is provided with a horsehair brush along its entire
length .and width and is attached to the lower strip with gmall brass scrows. The
brush strips are as long as the drum, and the brushes sweop the entire inside area
of the drum during the rotation. To lengthen the horsehair brushes, when they be-
_comé worn, exchangeable U—wa:_;hcrs are placed below the inner strip.
The powder is charged by };and tiu'ough the upper charging flap, admixed with
stearin and a very small amount of olive oil. After this, the flap is closed ard
.sealed against dust.
Then, the polishing machine is started externally over a pulley drive and is
stopped after about 10 hrs to be emptied.
From here, the i‘inishcd; polished powder is forwarded to the packing and
shipping room.
The rotational speed of the machine is about 200 rpm, at a starting power of

approx. 1.5 hp.

Cost Accounting: Estimate Cost of Hachinery and Equipment

1) 1 Automatic metal shears, cutting to 2 ma.

-~
b
v
3
i

2) 1 Foil shredder

3) 1 Cleaning twbler

1

ax
Pl

i

e portnthinn .. oo

1 Six~hammer mill

5) 1 Screen tuzbler for flaking

&
[
LI}

o
P
.

1l Sixtoen—han_::.er mill

“L

---u.-»’[) wl—COppor gsereen drum

' ()5’ «-‘E- e ~8) -1 Burnisher
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v g ey 2w vy -

9) 1 Polishing machine : o 1,000

! £10) 1 Cy;:lona unit - . . 4,000

11) Freight and shipping cost ‘ 2,500
112) Buiiding cost for :l’_oun-dntio-ns,? partitions, etc. 2,000

13) Asscmbly and electric installation . 4,000

Total DM £0,000
The cost for a pilot plant could be ostimated as follows:
1) 1 Automatic metal shears, cutting to 2 m Dy 5,000
2) 1 Cleaning tumbler
3) 1 Six-harmer mill
L) 1 Screen tumbler for flaking ¢ 2,500
5) 1 Sixteen-hamzer mill p 22,000
6) 1 Copper screcn tuzbler f 3,000
7) 2 Polishing machines 8,000
8) Freight and shipping cost 1,500
9) Building cost for foundations, etc. % 1,200
Asserbly and electric installation 2,000

11) Contingencies 1,800

Total DY 65,000

PO [P

S

<
H
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